Hydrogen peroxide mediated the neurotoxicity of an antibody against plasmalemmal neuronspecific enolase in primary cortical neurons.
Neuron-specific enolase (NSE) is not only a glycolytic enzyme in the cytosol, but also localized in the synaptic plasma membrane. The plasmalemmal NSE is one of autoantigen targets in post-streptococcal autoimmune central nervous system disease. Although anti-neuronal antibodies in patients bind to a restricted group of NSE in cerebral cortex, it has not yet been clarified how the anti-NSE antibody have negative impacts on cortical neurons. Here, we found that NSE was also localized at neuronal cell bodies and neuritis on the neuronal cell surface in the primary culture of rat cortical neurons. The anti-NSE antibody induced neuronal cell death in a concentration-dependent manner. The neuronal cell death required a lag time and was not accompanied with caspase-3 activation and chromatin condensation. The anti-NSE antibody elevated a level of intracellular H2O2 prior to neuronal cell death. Catalase protected neurons from the anti-NSE antibody-induced H2O2 generation and cell death. The post-treatment of neurons with catalase after the application of the anti-NSE antibody exhibited neuroprotective effects as well as the co-treatment. The cascade of mitogen-activated protein kinase (MAPK) is one of signal transductions of H2O2. Among MAPK, a c-Jun N-terminal kinase partially contributed to the neurotoxicity of anti-NSE antibody. Thus, the anti-NSE antibody acted at the plasmalemmal NSE, produced H2O2, and caused neuronal cell death via non-apoptotic pathway in the cortical neurons.